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Progress in the development of photonic crystal (PhC) structures stimulates demand for novel fabrication techniques different from traditional semiconductor nanotechnology. Laser microfabrication is a potentially promising technique, owing to its simplicity and versatility. Laser microfabrication involves photomodification of optical properties of the initial material by intense laser beams. High light intensities are usually achieved by tight focusing, which also ensures locality of the photomodification. in vincinity of the focal spot. Position of the damage spot can be controlled with submicron accuracy by piezoelectric transducers. Thus, spatially periodic patterns can be recorded in a sequence of damagehepositioning steps. Alternatively, periodic patterns can be recorded in a single step using interference between two or more coherent light waves.
In this paper we use silica glass and photopolymerizing resins as the initial materials. In silica glass, the photomodification under irradiation by k 795 nm pulses occurs in the form of laser-induced damage, trigerred by multi-photon absorption, and thus requires tight focusing in order to reach sufficient power densities. The damaging involves microexplosion at the focal spot, which leaves nearly-spherical empty or rarefied volume in the bulk of the sample. Fig. 1 (a) shows an example of the twodimensional PhC structure in silica glass. The structure was recorded by drawing lines, consisting of overlapping damage spots. The lines are arranged to form a triagonal lattice, the most promising lattice type for 2D photonic structures. Fig. 1 (b) shows the optical ,transmission of the structure for two linear light polarizations, which reveal transmission dips in the IR spectral region, manifesting photonic pseudogap in this structure. The positions of transmission dips were also confirmed from transfer matrix calculations. Fig. 2 (a, b) shows similar data for a 3D PhC structure, which consists of a fcc lattice of damage spots. Again, moderate transmission dip indicates the presence of photonic pseudogap. Using this technique we have also recorded 3D PhC structures with diamond lattice, one of the most promising 3D lattice types. In resins, exposure to intense optical illumination leads to two-photon absorption and photosolidification. Unexposed material is then removed in a post-processing procedure. Fig. 3 (a) shows a sketch of 3D logpile PhC structure in resin. The structure contains a defected layer with every second rod missing. Optical transmission data in Fig. 3 (b) confirms the presence of pseudogap-related dip, and a defect transmission peak within it.
Two-photon nature of the absorption in resin allows to achieve the intensity required for recording in the interference patterns. Fig. 4 (a-c) shows schematically the 2D intensity patterns I n conclusion. various PhC structures lasermicrofabricated in silica glass and resin show high structural quality, and reveal moderate photonic pseudogaps. The latter result is due to relatively low refractive index (= 1.5) in both materials. which does not allow formation of full bandgap. However, full bandgaps may be achieved, by using materials with higher refractive index. (2000).
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